Curcumin and anthocyanin inhibit pepsin-mediated cell damage and carcinogenic changes in airway epithelial cells.
Laryngopharyngeal reflux (LPR) is associated with inflammatory and neoplastic airway diseases. Gastric pepsin internalized by airway epithelial cells during reflux contributes to oxidative stress, inflammation, and carcinogenesis. Several plant extracts and compounds inhibit digestive enzymes and inflammatory or neoplastic changes to the esophagus in models of gastroesophageal reflux. This study examined the potential of chemoprotective phytochemicals to inhibit peptic activity and mitigate pepsin-mediated damage of airway epithelial cells. Cultured human laryngeal and hypopharyngeal epithelial cells were pretreated with curcumin (10 micromol/L), ecabet sodium (125 microg/mL), and anthocyanin-enriched black-raspberry extract (100 microg/mL) 30 minutes before treatment with pepsin (0.1 mg/mL; 1 hour; pH 7). Controls were treated with media pH 7 or pepsin pH 7 without phytochemicals. Cell damage and proliferative changes were assessed by electron microscopy, cell count, thymidine analog incorporation, and real-time polymerase chain reaction array. Pepsin inhibition was determined by in vitro kinetic assay. Micromolar concentrations of curcumin, ecabet sodium, and black-raspberry extract inhibited peptic activity and pepsin-induced mitochondrial damage and hyperproliferation. Curcumin abrogated pepsin-mediated depression of tumor suppressor gene expression and altered the subcellular localization of pepsin following endocytosis. Several phytochemicals inhibit the pepsin-mediated cell damage underlying inflammatory or neoplastic manifestations of LPR. Dietary supplementation or adjunctive therapy with phytochemicals may represent novel preventive or therapeutic strategies for LPR-attributed disease.